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DETAILED ACTION 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 4, 9-13, 17-22, 24-28, 33, and 38 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Taylor et al (US 5,073,433) in view of Graham et al (US 6,432,487). Taylor 

teaches a thermal barrier coating for a metal substrate. The thermal barrier coating comprises 

zirconia stabilized with yttria wit a density greater than 88% and a plurality of macrocracks 

homogeneously dispersed throughout the coating to improve its thermal fatigue resistance. 

Taylor does not teach an additional coating thereon that does not include macrocracks. Graham 

teaches that dense vertically cracked zirconia layers are too dense to abrade and provides a 

sacrificial layer on the dense layer that is easier to remove and serves as an indicator to 

operators for thickness limits. Both Graham and Taylor teach that the coatings are used in 

turbine engine components. It would have been obvious to one of ordinary skill in the art at the 

time of the invention to provide a sacrificial layer such as that of Graham, on the vertically 

cracked layer of Taylor to provide an indicator during use that the coating is reaching its 

thickness limits. 
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Regarding claims 3, 9, 10, 12, 17 and 18, Taylor teaches that horizontal microcracks may 
also be present, and may be 5-25 % of the average length of the vertical cracks. 

Regarding claims 4 and 13, Taylor teaches that the macrocracked layer may be applied 
by multiple monolayers, each having cracks. 

Regarding the number of microcracks, Taylor teaches that there are at least 20 vertical 
macrocracks per linear inch, which converts to 50 per linear centimeter. 

Regarding claims 19-21, while Graham does not teach the density of the outer layer, it is 
clearly stated that the outer zirconia layer is less dense and is purposefully softer and easier to 
abrade. It would have been obvious to one of ordinary skill to form the outer layer with a 
density sufficient to allow increased softness and abradability. 

Regarding claim 22, it would have been obvious to one of ordinary skill to provide the 
layers at a thickness that would provide the desired corrosion resistance to the underlying 
substrate. 

Regarding claim 24, the zirconia may be stabilized by yttria. 

Regarding claim 25, Taylor teaches the use of a bond coat between the substrate and the 
coating. 

Claim 27 is considered a method limitation for an article and is not considered to 
structurally define over the prior art. 
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Claims 1, 3, 4, 9-13, 17-22, 24-28, 33, and 38 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Taylor et al (US 5,073,433) in view of Good et al (US 6,358,002). Taylor 
teaches a thermal barrier coating for a metal substrate, such as a turbine engine seal. The 
thermal barrier coating comprises zirconia stabilized with yttria wit a density greater than 88% 
and a plurality of macrocracks homogeneously dispersed throughout the coating to improve its 
thermal fatigue resistance. Taylor does not teach an additional coating thereon that does not 
include macrocracks. Good teaches an air seal used in a gas turbine engine comprising a 
substrate, a dense erosion resistant ceramic layer applied over a bond coat, and an abradable 
ceramic layer applied over the dense ceramic layer. The dense ceramic layer is applied such 
that microcracks form in and extend generally through the dense ceramic layer. Good teaches 
that the abradable coating provides good sealing between the blades and the seals and the 
underlying layer of dense ceramic material provides enhanced erosion resistance and durability 
in addition to the thermal insulating capability of the ceramic material. The abradable material 
of Good is applied over the portion of the seal that interacts with the rotating turbine blades. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide an abradable material layer such as that taught by Good on a dense cracked ceramic 
material as taught by Taylor to provide a seal having abradable material only where the seal 
cooperates with the mating component, good sealing between the blade and the seal, as well as 
enhanced erosion resistance and durability. 

Regarding claims 3, 9, 10, 12, 17 and 18, Taylor teaches that horizontal microcracks may 
also be present, and may be 5-25 % of the average length of the vertical cracks. 
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Regarding claims 4 and 13, Taylor teaches that the macrocracked layer may be applied 
by multiple monolayers, each having cracks. 

Regarding the number of microcracks, Taylor teaches that there are at least 20 vertical 
macrocracks per linear inch, which converts to 50 per linear centimeter. 

Regarding claims 19-21, while Good does not teach the density of the outer layer, it is 
clear that the outer zirconia layer is less dense and is purposefully softer and easier to abrade. It 
would have been obvious to one of ordinary skill to form the outer layer with a density 
sufficient to allow increased softness and abradability. 

Regarding claim 22, it would have been obvious to one of ordinary skill to provide the 
layers at a thickness that would provide the desired corrosion resistance to the underlying 
substrate. 

Regarding claim 24, the zirconia may be stabilized by yttria. 

Regarding claim 25, Taylor teaches the use of a bond coat between the substrate and the 
coating. 

Claim 27 is considered a method limitation for an article and is not considered to 
structurally define over the prior art. 

Regarding claims 29, 30, 32, 34, 35, and 37 Taylor teaches that the coating may be used 
for turbine engine seals. 
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Claim 26 is rejected under U.S.C 103(a) as being unpatentable over Taylor et al (US 
5,073,433) and Graham et al (US 6,432,487), as applied to claim 25 above, and further in view of 
Gupta et al (US 5,403,669). Please refer to the previous office action for the text of the rejection. 

Claim 26 is rejected tinder 35 U.S.C. 103(a) as being unpatentable over Taylor et al (US 
5,073,433) and Good et al (US 6,358,002 as applied to claim 25 above, and further in view of 
Gupta et al (US 5,403,669). Please refer to the previous office action for the text of the rejection. 

Allowable Subject Matter 
Claims 5, 6, 14, and 15 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Arguments 
Applicant argues that Graham offers no remedy to the lack of an outer layer of Taylor. 
Applicant states that Graham is silent with respect to an outer layer that does not include 
vertical cracks and has a specific wear ratio. As stated previously, Graham teaches a coating for 
a gas turbine engine component. Graham teaches that dense vertically cracked layers are not 
suitable alone for use as in gas turbine engines because the process used to achieve the required 
characteristics produce a rough surface that is unacceptable. To remedy this, Graham teaches 
the application of a less dense, easily abradable layer to the layer of dense zirconia. This 
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provides a "f ail-safe" indicator so an operator is immediately aware that minimum thickness 
limits are being approached. From this teaching it is considered obvious to one of ordinary skill 
to apply the additional layer of Graham to the dense layer of Taylor to provide a "fail-safe" or 
indicator during use, as well as provide an acceptable surface. Graham's outer layer is porous 
and is not considered to be cracked, as it is clearly taught in contrast to the underlying dense 
layer. Graham clearly teaches that the underlying dense layer is not suitable and that specific 
deposition must take place to accomplish the dense layer with cracks, whereas the outer layer is 
of a different structure than the underlying layer. Graham clearly teaches multiple layers of 
ceramic with an inner layer having cracks and an outer abradable layer. Applicant has not 
addressed how the article would not possess the claimed characteristics, as it clearly is made of 
similar material and is also structurally similar. 

Applicant argues that Good offers no remedy to the deficiency of Taylor. Applicant 
argues that Good does not disclose or suggest vertical segmentation cracks or a multilayer 
ceramic thermal barrier and abradable coating. As stated previously, Good teaches an air seal 
used in a gas turbine engine comprising a substrate, a dense erosion resistant ceramic layer 
applied over a bond coat, and an abradable ceramic layer applied over the dense ceramic layer. 
The dense ceramic layer is applied such that microcracks form in and extend generally through 
the dense ceramic layer. Good teaches that the abradable coating provides good sealing 
between the blades and the seals and the underlying layer of dense ceramic material provides 
enhanced erosion resistance and durability in addition to the thermal insulating capability of 
the ceramic material. The abradable material of Good is applied over the portion of the seal that 
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interacts with the rotating turbine blades. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to provide an abradable material layer such as that taught 
by Good on a dense cracked ceramic material as taught by Taylor to provide a seal having 
abradable material only where the seal cooperates with the mating component, good sealing 
between the blade and the seal, as well as enhanced erosion resistance and durability. Good 
clearly teaches a multilayer ceramic thermal barrier, where the lower ceramic layer has cracks 
and the outer ceramic layer is applied over the portion of the seal that interacts with the turbine 
blades and is abradable. Applicant has not addressed how the article would not possess the 
claimed characteristics, as it clearly is made of similar material and is also structurally similar. 

Applicant argues that Gupta does not remedy the deficiency of Taylor. Gupta is used in 
combination with the above rejections over Taylor in view of Graham or Good, to show that a 
bond coat having sublayers is known in the art and is considered obvious. 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 
USPQ 209 (CCPA 1971). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until 
after the end of the THREE-MONTH shortened statutory period, then the shortened statutory 
period will expire on the date the advisory action is mailed, and any extension fee pursuant to 
37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer C. McNeil whose telephone number is 571-272-1540. 
The examiner can normally be reached on 9 AM-6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on 571-272-1535. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Jennifer McNeil 
May 26, 2005 



